Introduction: Our objectives were to evaluate the evidence with regard to the effectiveness and stability of orthodontic treatment interventions for Class II Division 2 malocclusion in children and adolescents. This is a systematic review conducted according to the PRISMA statement. Methods: The Cochrane Oral Health Trials Register, the Cochrane Central Register of Controlled Trials, MEDLINE, and EMBASE were searched to November 2011. Relevant conference abstracts were also screened. No language restrictions were applied. Inclusion criteria were clinical studies with at least 20 subjects with Class II Division 2 malocclusion in which comparisons were made with an untreated Class II Division 2 malocclusion group, another treated Class II Division 2 malocclusion group, or neither. For included studies ranked best on the hierarchy of evidence, assessments of methodologic quality and risk of bias were undertaken. Abstracts and, when appropriate, full articles were examined independently by 2 investigators. Disagreements were resolved through discussion. Treatment changes and stability with or without retainers were measured with the following: skeletal, soft tissue, dental, and occlusal changes; gingival health; temporomandibular joint status and related muscular activity; and quality of life. Results: Of the 322 studies identified in the search, 20 met the final inclusion criteria. All had a high risk of bias. Conclusions: Highly biased evidence exists with regard to management and stability of Class II Division 2 malocclusion. Guidelines are proposed based on current evidence. (Am J Orthod Dentofacial Orthop 2012;142:159-69) 
Introduction: Our objectives were to evaluate the evidence with regard to the effectiveness and stability of orthodontic treatment interventions for Class II Division 2 malocclusion in children and adolescents. This is a systematic review conducted according to the PRISMA statement. Methods: The Cochrane Oral Health Trials Register, the Cochrane Central Register of Controlled Trials, MEDLINE, and EMBASE were searched to November 2011. Relevant conference abstracts were also screened. No language restrictions were applied. Inclusion criteria were clinical studies with at least 20 subjects with Class II Division 2 malocclusion in which comparisons were made with an untreated Class II Division 2 malocclusion group, another treated Class II Division 2 malocclusion group, or neither. For included studies ranked best on the hierarchy of evidence, assessments of methodologic quality and risk of bias were undertaken. Abstracts and, when appropriate, full articles were examined independently by 2 investigators. Disagreements were resolved through discussion. Treatment changes and stability with or without retainers were measured with the following: skeletal, soft tissue, dental, and occlusal changes; gingival health; temporomandibular joint status and related muscular activity; and quality of life. Results: Of the 322 studies identified in the search, 20 met the final inclusion criteria. All had a high risk of bias. Conclusions: Highly biased evidence exists with regard to management and stability of Class II Division 2 malocclusion. Guidelines are proposed based on current evidence. (Am J Orthod Dentofacial Orthop 2012;142:159-69) C lass II Division 2 malocclusion, characterized by retroclination of the maxillary incisors and a deep overbite, 1 has a reported prevalence in children in the United Kingdom of 10%. 2 Prevalences of 5% to 12% in other European populations [3] [4] [5] [6] and 3% to 4% in the United States 7 have been reported, with the severe manifestation of "cover-bite" estimated at almost 2%. 8 Although controversy surrounds the accompanying dentofacial characteristics, 9, 10 vertical skeletal factors make a greater contribution in more severe forms. 11, 12 The high lower lip line with associated resting pressure (approximately 2.5 times greater than upper lip resting pressure) has been shown to be linked with retroclination of the maxillary incisors. 13, 14 A strong genetic input exists with regard to the underlying skeletal pattern and dental anomalies, especially the increased prevalence of impacted maxillary canines. 15 Orthodontic treatment of Class II Division 2 malocclusion is recognized as difficult to treat and prone to relapse. 13, 14 A randomized clinical trial provides the highest-quality evidence with regard to the effectiveness of treatment interventions, and data from several trials have enabled meta-analysis to be undertaken on the effectiveness of growth modification for patients with Class II Division 1 malocclusion. 16 Retrospective controlled studies have some benefit until results from prospective studies become available 17 ; information from these studies has been included in orthodontic systematic reviews on Class III treatment and lingual archspace maintenance. 18, 19 Although randomized and controlled clinical trials have been considered in a previous review, until now it would appear that no review has addressed all prospective and retrospective evidence regarding the effectiveness of orthodontic treatment and its stability for those with Class II Division 2 malocclusion. 20 The aims of this review were to evaluate the evidence with regard to the effectiveness and stability of orthodontic treatment interventions for Class II Division 2 malocclusion in children and adolescents and, if possible, to identify the most effective treatment strategies with a meta-analysis. The null hypothesis tested was that there is no difference in the effectiveness of any treatment interventions or their ability to promote stability for Class II Division 2 malocclusions. The reporting of this review is according to the PRISMA statement. 21 
MATERIAL AND METHODS
The criteria for selecting studies for the review were as follows. Randomized and controlled clinical trials were included because these were likely to contain evidence of acceptable quality. Prospective and retrospective studies with more than 20 subjects per intervention group were assessed also. A minimum sample of 20 was chosen based on the data from Stellzig et al, 22 who found that patients with Class II Division 2 malocclusion treated with headgear and maxillary second molar extractions had a reduced interincisal angle of 12.6 (SD, 10.2 ) compared with a historic, untreated control group. Using these data, we determined that a sample of 30 (ie, 15 subjects in each group) would be sufficient to detect a significant difference between treated and untreated groups with power of 90% and P \0.05; to account for the relatively wide standard deviations in incisor inclinations that are especially relevant to Class II Division 2 malocclusion outcome assessment, as well as to allow for dropouts and withdrawals, a minimum sample size of 20 per group was chosen. 23 Smaller samples can have limited use, particularly if cephalometric data are being evaluated. 24 Studies in which comparisons were made with either an untreated Class II Division 2 malocclusion group, another treated Class II Division 2 malocclusion group, or neither were included. Without a control group, limited conclusions regarding outcomes of treatment can be made because of the increased susceptibility to bias. 25 Case reports were not considered for analysis because of their poor quality of evidence.
Children and adolescents who had treatment for Class II Division 2 malocclusion were included. Adults (mean age before treatment, .18 years) were excluded because of their lack of growth affecting the treatment outcome. For studies with mixed child or adolescent and adult samples, only data from the children and adolescents were considered.
Patients treated with 1-arch or 2-arch full fixed appliances (with or without extractions) were accepted, including those in which Class II elastics were used without adjunctive appliances. In addition, removable, functional, and headgear appliances, in isolation or combined with fixed appliances, were included. Patients treated by a combined orthodontic-orthognathic approach were excluded, since the focus was on orthodontic treatment only and the resultant stability. The type of appliance investigated was recorded to put studies into homogeneous groups, where meta-analysis was feasible.
Studies were included if they reported data on treatment or stability of treatment with regard to at least 1 of the following measures: skeletal, soft tissue, dental, and occlusal changes (preferably assessed with an occlusal index); gingival health; temporomandibular joint status or related muscular activity; or quality of life. If stability was assessed, patients were followed for a minimum of 12 months posttreatment, with or without retainers.
Several sources were used because a search confined to Medline only is generally deemed to be inadequate. The Cochrane Oral Health Trials Register, the Cochrane Central Register of Controlled Trials, MEDLINE, and EMBASE were searched to November 2011. Journals that were hand-searched for the trials register are given on the Cochrane Oral Health Group website (http://ohg. cochrane.org). To identify records, usually 3 basic sets of terms were used: those that identify records related to the health condition of interest (Class II Division 2 malocclusion), those used to identify records related to the intervention being evaluated, and those that identify the type of study design to be included. Since a pilot run of the search strategy incorporating type of study design yielded no articles from any database, the search was confined to only 2 basic sets of search terms.
Details of the search strategies developed for all databases are given in Table I .
Conference proceedings and abstracts from the British Orthodontic Conference, European Orthodontic Conference, and International Association for Dental Research Conference were searched up to November 2011.
The references quoted in the studies identified were screened for any further trials, and international researchers potentially involved in Class II Division 2 malocclusion clinical trials were contacted to identify unpublished or ongoing randomized and controlled clinical trials. No language restrictions were applied.
The selection of articles, decisions about eligibility, study classifications, and data extractions were undertaken independently and in duplicate by 2 assessors (D.M., P.B.) without blinding to the authors, appliance types, or results obtained. All disagreements were resolved by discussion.
The following information was recorded for each eligible study on a customized data collection form: initials of reviewer, authors, year of publication, setting of the study, ages and sexes of the subjects, study design, defining criteria for the malocclusion, sample size calculation, treatment type and duration, dropouts, type of retention, outcome measures, methods of assessment, error study, and study results.
The primary outcome measures in the identified studies were skeletal, soft-tissue, dental, occlusal, or gingival changes with treatment or during an observation period. The secondary outcome measures were temporomandibular joint status or related muscular activity and quality of life.
For the eligible studies ranked highest on the hierarchy of evidence, quality was assessed according to the following criteria 26, 27 : sample size, sample based on power calculation, eligibility criteria described, random allocation, allocation concealment, baseline equivalence of groups, blinding of participants and caregivers (when possible), blinding of outcome assessors, point estimates and variability reported for primary outcome measures, appropriateness of statistical analysis, extent of dropouts and exclusions (trials with an intention-to-treat analysis were noted), and selective reporting.
For the eligible studies, a description of the quality items was tabulated, together with a judgment of low, high, or uncertain risk of bias. The criteria for risk of bias judgments for allocation concealment were according to the Cochrane Handbook for Systematic Reviews of Interventions (version 5.0.2). 28 All eligible studies were assessed for the appropriateness of their analyses.
It was planned that, if a sufficient number trials were identified, a funnel plot would be drawn, and a formal investigation of the degree of funnel plot asymmetry would be undertaken by using the method proposed by Egger et al. 29 Asymmetry can represent a true trial and effect size relationship but might also indicate publication bias and other biases related to sample size.
The characteristics of the eligible studies were used to evaluate their clinical heterogeneity. After data extraction, it was intended to use the Cochrane test for heterogeneity before any meta-analysis, to produce forest plots demonstrating the overall effects of the treatment interventions.
RESULTS
As described in the PRISMA statement, the review details are given in the Figure. 21 Of the 322 records resulting from the search strategies, only 23 full-text articles (and 1 abstract) were retrieved for more detailed evaluation. Of these, 3 (plus the abstract) were subsequently excluded (Table II [30] [31] [32] [33] ). Twelve studies (4 prospective, 8 retrospective) dealt with treatment (Appendix I [34] [35] [36] [37] [38] , Appendix II [39] [40] [41] [42] [43] [44] [45] [46] [47] , 169.e1-169.e5 online), and 8 studies (all retrospective) dealt with stability (Appendix III [48] [49] [50] [51] [52] [53] [54] [55] , 169.e6-169.e9 online). The study types, with numbers per group, were as follows: prospective cohort of treatment (2), prospective case series of treatment (2), retrospective cohort of treatment Table I . Search strategies adopted for review of Class II Division 2 malocclusion studies
Database
Search history Results OHG register 1 ((Malocclusion* OR bite* OR Angle* OR class) AND ("division 2" OR "div* 2" OR "div* II" OR "div* II")) 2 CENTRAL 1 MALOCCLUSION, ANGLE CLASS II (Single term) 1 2
( "class II" AND (angle* OR malocclusion* OR bite*)) 3 1 AND 2 4
"div* 2" OR "div* II" 5 ((angle* OR ('class 2' OR 'class ii')) AND ('division 2' OR 'division ii')) 5
3 AND 4
OHG, Oral Health Group trials register; CENTRAL, Cochrane Central Register of Controlled Trials.
(4), retrospective case series of treatment (4), retrospective case-control of stability (1), retrospective cohort of stability (1), and retrospective case series of stability (6) . Key methodologic data are summarized in these tables (Tables III and IV) . For study designs ranked best on the hierarchy of evidence, a risk of bias assessment was undertaken. Both assessors, however, deemed those studies to have a high risk of bias (Tables III and  IV) . All other designs were deemed to have inherent high risks of bias.
Prospective cohort studies of treatment for II/2M (Appendix I) 34, 38 One study followed Class II Division 2 malocclusion patients treated with functional appliance therapy, preceded in some patients by a removable appliance to procline the maxillary incisors. 34 A distal path of closure was found in 50% of the Class II Division 2 malocclusion sample before treatment, and electromyographic assessment showed that masseter and temporalis muscle activity became more "normal" during functional appliance 30 Uncertain whether subjects were #18 years of age RCoS, Erickson and Hunter (1985) 31 Only 15 Class II Division 2 control subjects vs 34 (groups of 6, 14, 14) Class II Division treated subjects RCS, Pancherz and von Bremen (abstract) (2000) 32 One of the 2 treated Class II Division 2 groups had only 14 subjects vs 23 in other treated group; PAR assessment RCSTS, Kinzel et al (2002) 33 Adult treatment; 25 patients but only 11 at follow-up RCS, Retrospective case series; RCoS, retrospective cohort study matched to some "controls"; RCSTS, retrospective case series of treatment and stability; PAR, peer assessment rating.
treatment. Additionally, a low gonial angle was associated with increased masseteric activity.
Another study made comparisons with a contemporaneous untreated Class II Division 2 malocclusion control group. 38 The comparisons were based on age and 1 of 3 mandibular growth directions; however, it was not clear whether the matching of the treatment and control groups was done prospectively or retrospectively. Sex was closely, but not exactly, matched between the treated and control groups. Nonextraction treatment, started in the late mixed dentition for overbite reduction in Class II Division 2 malocclusion subjects with mesofacial or brachyfacial growth patterns (normal or reduced lower facial height, respectively), led to a mean forward movement of B-point of 4 to 5 mm compared with the controls during the treatment period (mean durations, 2.4 and 2.2 years, respectively).
Prospective case series of treatment for II/2M (Appendix I) 35, 37 Two studies on the same cohort reported the results of maxillary removable appliance therapy to procline the maxillary incisors and reduce the overbite, followed by functional appliance therapy (Appendix I). 35, 37 When the anteroposterior distance for the retruded to the intercuspal mandibular position was compared from the start of treatment with after the incisor proclination, no statistically significant difference was found. The muscle activity was also unchanged after treatment; this contrasts with the study of Moss. 34 The findings led the authors to the opinion that the mandible does not move anteriorly during treatment of Class II Division 2 malocclusion. 35, 37 Retrospective cohort studies of treatment for II/2M (Appendix II) 22, 40, 46, 47 Selection criteria for subjects with Class II Division 2 malocclusion varied between studies, so interstudy comparisons were not appropriate. Extraction 22, 40, 47 and nonextraction 40, 46 treatments were assessed (Appendix II). The only study to use an untreated Class II Division 2 malocclusion control group compared extraction of 4 first premolars vs maxillary second permanent molars. 22 The control group was derived from the Belfast Growth Study, but it was not clear whether there was sex matching with the treated groups. Furthermore, the treated and control groups were not equivalent at baseline, although almost were approximately similar on completion of treatment. The amount of crowding in either group was not specified. In addition, there was variation with regard to intrusion mechanics for overbite reduction, as well as the use of headgear as Table III . Quality assessment of studies of treatment (prospective cohort, prospective case series, retrospective cohort) and stability (retrospective case-control, retrospective cohort) for Class II Division 2 malocclusion Quality assessment factors Moss, 1975 35 Demisch et al, 1992 36 Thuer et al, 1992 38 Parker, 1995 40 Kim and Little, 1999 51 Stellzig et al, 1999 22 Honn et al, 2006 46 Tadic and Woods, 2007 47 Woods, 2008 38 Bock an adjunct to fixed appliances in many patients in both extraction groups. Four premolar extractions, rather than maxillary second permanent molar extractions, produced more retraction of the upper lip and less reduction of the interincisal angle; premolar extraction spaces also reopened at the end of treatment in more than 40% of the patients.
With maxillary premolar extractions only, there were wide variations in nasolabial angle changes; although there was a mean increase of about 2.5 for subjects with Class II Division 2 malocclusion, this was not significantly different from the Class II Division 1 malocclusion group. 47 Overbite was successfully reduced by several treatment approaches; the mean decreases varied from 1.9 mm 46 to almost 5 mm, 40 and the mean decrease in the interincisal angle varied from 6 to almost 22 , respectively.
Retrospective case series of treatment for II/2M (Appendix II) 39, 41, 44, 45 Selection criteria for Class II Division 2 malocclusion varied between studies (Appendix II). Three studies assessed functional appliance treatment 39, 41, 44 : one with a Herbst and the others with a removable functional appliance. Nonextraction treatment was specified in 2 studies, 39, 44 and 2 studies did not mention whether there were extractions. 41, 45 Maxillary apical base size was the strongest predictor of occlusal change. 45 Retrospective case-control study of stability for II/ 2M (Appendix III) 51 At a mean time of 15.2 years out of retention, the mean amounts of relapse in overbite and interincisal angle correction were 40% and 59%, respectively (Appendix III). The overbite relapse mirrored that of the reduction in lower anterior facial height (almost 40%). As the incisor segments uprighted, incisor crowding increased especially in the mandibular arch, but this varied between subjects. Mandibular arch extractions did not appear to increase the posttreatment overbite if appropriate treatment mechanics were used; rather, the initial overbite was the best predictor of posttreatment overbite, but predictability was not high (R 2 5 0.42). The chance of maintaining an overbite less than 4 mm in the long term was deemed to be less than 50%. Posttreatment vertical facial growth contributed to the maintenance of overbite correction. Molar relationship correction was stable.
The retention type, duration of retention, and treatment approach varied, but, where stated, a nonextraction approach was favored. Although at 2 to 3 years postretention, successful proclination of maxillary (about 5 -10 ) 48, 49, 52 and mandibular (about 4 -10 ) 48, 49 incisors has been reported, the standard deviations were large, and relapse occurred in both arches usually associated with the return of incisor crowding. 48 Overbite increased after treatment 49, 50 with an associated increase in interincisal angle 49 and a relapse in maxillary incisor inclination correction 48, 52, 54 ; the latter was found to be independent of retainer type, and there were large interindividual variations. 52, 54 Incisor crowding increased 48, 50 and was more marked in the mandibular arch, 50 supporting the findings of Kim and Little. 51 Mandibular incisor proclination and expansion of the intercanine width relapsed. 49, 50 The former was found to be more stable than maxillary incisor proclination, 48 although both incisor segments uprighted. 48, 49, 54 The greater the treatment change in maxillary incisor inclination, the greater the relapse. 52, 54 In a sample with a mix of removable and fixed appliance treatments (some combined), a mean value of about 19% relapse in overbite was found at 2 years posttreatment. 52 In other postretention studies, the mean overbite relapse varied from about 20% to about 30% (0.8-1.2 mm) when assessed at 2 and 5 years, respectively, 49 to about 27% at a mean period of 7 years (0.96 mm). 50 Time after retention was correlated with the extent of overbite relapse and mandibular incisor irregularity. 50 No variables were found to determine the prognosis for overbite stability, 50 with an anterior growth rotation of the mandible evident after treatment, especially in male subjects. 49 Overcorrection of overbite did not show a net improvement at a mean time of 7 years out of retention. 50 The level of the lower lip after treatment had a significant influence on the relapse tendency of the corrected incisor relationships. 52, 53 Although it is recommended to reduce lower lip coverage to a maximum of 3 mm, 52 a mean decrease of 0.6 mm, although statistically significant, was not judged to be clinically significant. 54 At a minimum of 3 years postretention, 10% of maxillary arches and 30% of mandibular arches had unacceptable irregularity. 50 Molar relationships were stable after correction 50 ; this confirmed the findings of others. 51 Due to the heterogeneity of all included studies, it was not possible to undertake a meta-analysis to determine the most effective means of treatment or the stability for this malocclusion. There is insufficient high quality evidence to reject the null hypothesis tested in this review.
DISCUSSION
In this systematic review, we found no randomized clinical trials investigating the effectiveness and stability of orthodontic treatment interventions in children and adolescents with Class II Division 2 malocclusion, even though evidence of that quality is available for other malocclusions. 16, 57 Unfortunately, the lack of evidence from randomized clinical trials is a consistent finding in both dental 58 and orthodontic systematic reviews. 59, 60 What are the implications of this review for clinical practice?
For ethical, administrative, and financial reasons, randomized clinical trials are difficult to conduct for those with Class II Division 2 malocclusion, 61 as well as for other orthodontic questions. 17 Furthermore, they appear not to have provided additional information to that already available from retrospective studies for treatment of Class II malocclusions 62 but are likely to overestimate the treatment effect by approximately 30%. 63 All the evidence found in this review was deemed to have a high risk of bias. So one is faced with a dilemma: on what does one base clinical practice for a Class II Division 2 malocclusion? Successful corrections of Class II Division 2 malocclusion have been achieved over many years (Appendixes I-III), and, in the absence of well-conducted clinical trials, it seems reasonable to revisit this evidence to develop broad guidelines for clinical practice. This approach adds some additional perspective on Class II Division 2 malocclusion and appears to be all that is possible in the short term. The comments of Litt and Nielsen, 64 reiterated by Stellzig et al, 22 seem to be echoed even in present times: "The clinical management of Class II Division 2 malocclusion remains a 'mystery' entailing problems of diagnosis, therapy and retention; when therapeutic aspects are condensed to a central topic, these publications are mainly restricted to general guidelines."
Guidelines for clinical practice and relevance
Based on the limited and highly biased evidence, it is possible to make recommendations only in the broadest sense.
Treatment timing and prediction of outcome
Prospective evidence indicates that to maximize favorable dentoalveolar and soft-tissue changes, the facial growth pattern should be identified early, and a deep overbite managed in a timely manner. The relevance of this, as indicated by Woods, 38 is that the magnitude of mandibular growth will impact the necessary amount of maxillary arch retraction during Class II correction. There is limited prospective evidence that growth modification by functional appliance therapy might also normalize muscle function, which could aid stability. 34 Since posttreatment vertical facial growth assists with the maintenance of stability, treatment should be timed to allow for this when possible. 51 The size of the maxillary apical base has been suggested as a possible factor to influence the success of occlusal correction because it is "conceivable . . . that the larger the transverse and sagittal extent of the maxillary apical base, the more unfavorable is the prospect of mechanically correcting Class II Division 2 malocclusion." 45 These authors, however, acknowledged that other factors, such as growth, patient compliance, and operator proficiency are all relevant but were not assessed.
Further work on predictive models for treatment success of Class II Division 2 malocclusion is necessary.
Extraction versus non-extraction
It is suggested that caution be exercised with regard to 4 first premolar extractions in view of the potential detrimental effects on the facial profile, overbite, and reopening of the extraction spaces after treatment. 22 Comparison, however, was made with a maxillary second permanent molar extraction group, so it is doubtful whether the groups were comparable before treatment. Nonetheless, the propensity for maxillary extraction spaces (mainly first premolar) to reopen after treatment was also found in another study and led to a greater relapse tendency of the corrected maxillary incisor inclination, particularly the more anterior the extraction 52 ; this would appear to favor extraction farther back in the arch or a nonextraction approach.
Only 1 study evaluated the soft-tissue effects of Class II (Division 2 vs Division 1) fixed appliance treatment with maxillary premolar extractions alone (camouflage treatment). 47 The authors concluded that such a treatment approach is likely to result in a wide variation in lip and maxillary incisor behavior. Furthermore, they suggested that negative effects on upper lip curve and nasolabial angle are more likely when the upper lip is thin before treatment and the nasolabial angle is increased. Maxillary premolar extractions would appear to be best avoided in such cases.
Extractions did not seem to influence the magnitude of overbite correction if adequate appliance therapy was used, but the authors cautioned against making any inferences from this, since the sample size did not allow breakdown into further subgroups according to treatment (extraction vs nonextraction), sex, or age. 51 Nonextraction treatment, however, seems favored principally with functional appliances; this approach takes advantage of vertical facial growth to help with overbite correction. 34, 35, 37, 39, 44, 46, 55 
Overbite reduction and correction of interincisal angle
Overbite can be reduced successfully by several means, 40, 49, 51 but success depends on alteration of the interincisal angle, 48 moving the maxillary incisors from lower lip control possibly by intrusion, 47, 53, 54 and vertical facial growth. 48 The interincisal angle can only be reduced by proclination of the maxillary or mandibular incisors, or both, and should be corrected so that the tip of the mandibular incisor occludes onto the cingulum of the maxillary incisor. 48 Although proclination of mandibular incisors was found to be more successful than that of maxillary incisors, 48 mandibular arch expansion either anteroposteriorly or laterally is not recommended unless permanent retention is considered; increases in mandibular intercanine width and arch length achieved by orthodontic treatment always relapsed. 50 Correction of maxillary incisor inclination to as near normal as possible is advised; overcorrection is more prone to relapse. 53, 54 Based on data in only 1 study, overcorrection of overbite would not appear to be endorsed, since the changes were not maintained in the long term. 50 
Retention planning and follow-up
To maintain overbite and interincisal corrections, as well as incisor alignment, long-term retention is necessary. 54 In growing patients, a bite-raising appliance, which also maintains the maxillary incisor inclination, is recommended to combat overbite relapse because of the tendency for anterior mandibular growth rotation. 49, 54 Follow-up for a minimum of 5 years is advised, since many skeletal, soft-tissue, and dental variables showed significant changes from 2 to 5 years postretention. 49 In addition, at 9 years posttreatment, the lower lip level contributed to more of the relapse variability than at 2 years posttreatment. 54 A tighter control schedule or a permanent palatal bonded retainer is suggested, 52 but the type of maxillary retainer (Hawley or palatal bonded retainer) did not appear to influence maxillary incisor stability at a mean of 3.5 years posttreatment. 54 
Stability and prediction of relapse
Overbite correction appears to be reasonably stable, with on average about 20% relapse at 2 years postretention, 49 but this doubled at 15 years of follow-up. 51 Maxillary incisor inclination correction was also reasonably stable. 54 There are great interindividual variations, 53 and incisor crowding returned, especially in the mandibular arch. 52 There was a greater tendency to relapse of the corrected maxillary incisor inclination when the lower lip line was high after treatment. 52, 53 For maximum treatment stability, removal of the excessive overlap of the maxillary incisors by the lower lip has been highlighted as an important treatment objective. 53 Molar correction appeared to be particularly stable. 51 Because it is not possible to predict overbite stability, long-term retention is recommended. 50 Clinicians should realize that patients with the most upright maxillary and mandibular incisors tended to have a deeper initial overbite before treatment and a tendency to return to their original relationship after retention. 51 Particular vigilance should be paid to prescribing retention and monitoring occlusal changes during and after retention in these patients. Stability was not guaranteed with maintenance of the original mandibular intercanine width and arch length during treatment. 50 
Implications for future research
Clear and reproducible defining criteria used in sample recruitment and selection should be reported in future studies to eliminate the variability of the examiners' classifications of Class II Division 2 malocclusion. 65 It is recommended that, to be classified as a Class II Division 2 malocclusion, the maxillary incisor inclination to the maxillary plane or the sella-nasion line should be greater than 1 SD beyond the mean for the ethnic group from which the sample is drawn. 22 Baseline matching of the study samples with regard to age, sex, skeletal pattern, amount of crowding, and incisor inclination is important to control for growth-in particular, as a confounding factor on treatment outcomes. Sample size calculations based on identified outcome measures should also be included in all future studies. More complete reporting of statistical analyses is also required with point and related variability data to be included for a limited number of relevant and clinically meaningful cephalometric landmarks. Patient-reported outcome measures should also be included. 66 A contemporaneous control group of Class II Division 2 malocclusion subjects should be used in future comparative studies of treatment and stability and not subjects with a Class I occlusion or malocclusion; the former would eliminate bias because of secular changes affecting facial growth; these have been observed over recent decades. 67 The 8-year recruitment period in the study by Woods 38 highlights the difficulty of prospectively recruiting treatment and control groups for those with Class II Division 2 malocclusion, despite offering a fee waiver. A similar difficulty has been encountered in a recent randomized clinical trial. 61 In the light of this and the reported prevalence of Class II Division 2 malocclusion, longitudinal multi-center international trials are required to achieve the sample size required for appropriate statistical analyses of treatment and stability outcomes (case control and preferably randomized clinical trials). Recommended for orofacial clefting to recruit sufficient data, such multi-center collaborative trials require control for racial growth variables for outcome analysis. 68 
CONCLUSIONS
Highly biased prospective evidence exists with regard to the effect of late mixed-dentition nonextraction treatment on facial growth in patients with Class II Division 2 malocclusion. Prospective and retrospective highly biased evidence appears to favor nonextraction treatment and indicates that overbite correction is reasonably stable in the short term. International multi-center collaborative studies are required to gather appropriate epidemiologic evidence regarding this condition. Prospective international studies are required (either case control or randomized trials) to provide stronger evidence on treatment and stability for Class II Division 2 malocclusion in children and adolescents. 
